General Procedure for the preparation of 1,4 unsymmetrically disubstituted 2,3-diaza-1,3-butadienes (1a and 1b). n-Butyllithium (1.6 M in hexane ; 0.70 ml) was dropped to a solution of N-(diethoxyhposphinyl)hydrazone of 1-pyrenecarboxaldehyde [1] (0.410 g, 1.08 mmol) in dry THF (20 ml), at -78°C and in atmosphere of nitrogen. Then, a solution of the appropriate aldehyde (1.08 mmol) in dry THF (10 ml) was added dropwise and the mixture was stirred for 30 min. The reaction mixture was allowed to reach room temperature and stirred overnight. The solvent was evaporated under reduced pressure and the resulting solid was slurried with diethyl ether (25 ml) to give the corresponding disubstituted 2,3-diaza-1,3-butadienes 1 which were recrystallized from dichloromethane/diethyl ether (1/10). 8.87 (d, J = 9.29 Hz, 1H), 9.69 (s, 1 H). 13 C NMR (CDCl 3 ): δ 15. 1, 122.7, 124.6, 124.9, 125.0, 125.8, 125.9, 126.1, 126.2, 126.2, 126.6, 127.4, 128.9, 130.5, 130.6, 130.7, 131.2, 133.4, 143.1, 160.7, 161.9 . EIMS, m/z (%):378 (M + , 85), 227 (72), 201 (100), 150 (15), 137 (22) . Anal. Calc.
1-(p-
for C 25 H 18 N 2 S: C,79.33; H, 4.79; N= 7.40. Found: C, 79.55; H, 4.56; N, 7. 55. 3399, 1605, 1270, 1164, 1107, 960, 878, 845, 825, 719 . 1 9.12 (d, J = 9.31 Hz, 1 H), 9.66 (s, 1 H). 13 C NMR (CDCl 3 ): δ 116. 2, 137.7, 124.1, 124.6, 124.8, 125.6,126.4, 126.7, 126.9, 127.1, 127.2, 127.8, 129.3, 129.4, 130.0, 130.6, 131.0, 131.2, 133.0, 159.7, 162.0, 162.4 . EIMS, m/z (%):348 (M + , 100), 320 (23), 228 (68), 201 (77), 121 (6) . Anal.
Calc. for C 24 H 16 N 2 O: C, 82.74; H, 4.63; N, 8.04. Found: C, 82.53; H, 4.90; N, 7. 88.
Synthesis of 1-(4-alkoxyphenyl)-4-(1-pyrenyl)-2,3-diaza-1,3-butadiene derivative (2).
Diisopropyl azodicarboxylate ( (28 mg, 0.14 mmol, 27,6 µl) was added dropwise to a solution of triphenylphosphine (44.5 mg, 0.17 mmol), 1-(thioacetyl-undec-11-yl) tri(ethylene glycol) [2] (100 mg, 0.14 mmol) and 1-(p-hydroxyphenyl)-4-(1-pyrenyl)-2,3-diaza-1,3-butadiene 1b (50.6 mg, 0.14 mmol) in freshly distilled ether (20 ml). 195.8, 161.7, 161.2, 159.9, 133.0, 131.0, 130.4, 130.1, 130.0,128.6, 128.6, 127.2, 126.8, 126.6, 126.0, 125.9, 125.8, 125.6, 124.8, 124.7, 124.6, 122.5, 114.7, 71.3, 70.7, 70.4, 70.4, 69.8, 69.4, 67.3, 30.4, 29.4, 29.4, 29.3, 29.2, 29.1, 29.2, 28.9, 28.89, 28.59, 25.89 ; MS (MALDI-TOF) 709 (M + ).
SI 2. Coverage study of compounds 1a and 2 in a self assembled monolayer:
The use of redox-active probes to characterize the properties of SAMs has been extensively used in surface science. [3] Thus, the barrier property and ionic permeability of modified electrodes were evaluated by studying the electron transfer reaction on the SAM-modified gold substrates using potassium ferro/ferri cyanide redox couple [3c] The comparison between the relative intensities of the reduction/reoxidation peaks obtained for the bare gold surfaces and the thiol functionalized ones was then used to calculate the relative electrochemically accessible area of each sample. [4] In order to analyze the structural organization of these monolayer films on Au surface, the following experiments were carried out immediately after the monolayer formation. The voltammetric measurements of the gold modified electrodes were recorded using 
SI 3. Contact angle studies:
Static and dynamic contact angles of freshly prepared self assembled monolayers (SAMs) of compounds 1a and 2, before and after being in contact with mercury(II) ions (0. Results obtained for the dynamic contact angle measurements indicate the existence of a higher hysteresis, that might be related with a worse monolayer packing, in the case of the monolayer of compound 1a, if compared with these obtained for compound 2. Table 1 . Advancing (Avd), receding (Red) and static contact angles (in °) of SAMs containing compounds 1a and 2, before and after being in contact with mercury (II) ions.
Before After
SI 4. XPS measurements:
XPS measurements were conducted on a X-ray photoelectron spectrometer PHI ESCA-5500 using monochromatic Al KR radiation (1486.6 eV, 300 W) for excitation. Freshly prepared samples were transferred to the XPS main chamber. The Au 4f7/2 signal was used as internal reference to correct the spectra for charging. The background was subtracted using the Shirley method in all spectra. Data analysis was performed by the acquisition software (MultiPak V6.1A, June 16, 1999 , copyright Physical Electronics Inc., 1994 -1999 . The spectra were deconvoluted by fitting the spectral profiles with a series of symmetrical Gaussian envelopes after substraction of the background.
X-ray photoelectron spectroscopy (XPS) (See Fig. SI 2) reveals signals for C 1s (corresponding to the C-C and C-H bonds and N 1s signals, which appear at 284.8 and 398 eV, respectively. A careful deconvolution of the C 1s peak reveals the existence of a shoulder at higher binding energy (286.3 eV) corresponding to the aromatic carbons of the receptor, and another peak (at 288.7 eV) that can be assigned to the carbon-heteroatom bonds. XPS also allowed us to follow the mercury recognition by the receptor unit. Thus, a freshly prepared SAM of compound 2 was immersed for two hours into an aqueous 10 M solution of Hg(ClO 4 ) 2 , rinsed with MiliQ water, and dried with a stream of nitrogen. The XPS measurements showed that the peaks related to the C 1s were not affected by mercury(II) ions, but that the N 1s spectrum revealed a small shoulder at higher binding energies, (400.9 eV) characteristic of a N atom that is complexing a metal ion. This observation is in line with the appearance of two peaks at 100.2 and 104.4 eV corresponding to the Hg 5/2 f 7/2 f of the mercury(II).
Figure SI 2. XPS spectra of compound 2 monolayer over a gold slide. A) C 1s peak deconvolution; B) N 1s corresponding peak; C) Hg 5/2 f 7/2 f spectra; A 1 , B 1 , and C 1 correspond to the C 1s, N 1s and Hg 5/2 f 7/2 f peaks after immersion for 2 h of the treated surface on an aqueous solution (10 -5 M) of Hg(ClO 4 ) 2 .
SI 5. SAMDI-ToF:
Gold surfaces functionalized with a monolayer of compound 2 were mounted on the MALDI-TOF analysis plate using double sized scotch tape. Mass analysis of the organic receptor self 
SI 6. Theoretical calculations

Results
In order to get insight into the structural features of the above mentioned complexes, DFT quantum chemical calculations for suitable model systems have been performed using the Truhlar hybrid metafunctional mPW1B95 [5] (see Computational Details in 6.2) that has been recommended for general purpose applications. It was developed in order to produce a better performance where weak interactions are involved, such as those between ligands and heavy metals. [6] At the working mPW1B95/6-31G**/StRSCecp level only a minimum for a C isymmetric 2:2 L 2 Hg 2 complex was found ( Figure Figure SI-4: Calculated (mPW1B95/6-31G**/StRSC-ecp) structures for the 2:2 (up) and 2:1 (down) mercury (II) complexes, using the receptor core as model.
Computational Details
The reliably accurate description of weak interactions like hydrogen bonds and other found in supramolecular complexes generally requires a treatment of electron correlation. Density functional theory [8] (DFT) has proved quite useful in this regard offering an electron correlation frequently comparable to the second-order Møller-Plesset theory (MP2) or in certain cases, and for certain purposes, even superior to MP2, but at considerably lower computational cost. Due to the size of the systems investigated in the present study the cost advantage that offers mPW1B95 method in comparison with MP2 was significant. Calculated geometries at the DFT level were fully optimized in the gas-phase with tight convergence criteria using the Gaussian 03 package. [9] The 6-31G** basis set was employed in the optimizations for all atoms except mercury, for which the Stuttgart relativistic small-core basis set (StRSC) with effective core potential (ecp) [10] was used. From these gas-phase optimized geometries all reported data were obtained by means of single-point (SP) calculations at the mPW1B95/6-31G**/StRSC-ecp level. Energy values are uncorrected for the zero-point vibrational energy. Bond orders were characterized by the Wiberg's bond index [11] (WBI) and calculated with the natural bond orbital (NBO) method as the sum of squares of the off-diagonal density matrix elements between atoms.
SI 7. Control SPR measurements
Control experiments were carried out using a freshly prepared monolayer compound 3 in order to maximize the similatrity of the surfaces. Prior to the measurement the gold sensor chip was 
SI 8. Regeneration tests of the SPR mercury(II) ion sensor
Regeneration test of a freshly prepared SPR sensor were developed in order to probe the reusability of the gold slide modified with SAMs of compound 2.
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The chip preparation and measurement procedure followed was the same as the one used for the sensor calibration. In this case a 10 -10 M with a controlled ionic strenght (0.1 M NaCl) aqueous solution of Hg(ClO 4 ) 2 was used as mercury source.
Alternating cycles of mercury and buffer solutions were pumped through the SPR system until a decrease on the observed mercury signal was observed. This happened after 4 cycles. Thus it is possible to conclude that, with the appropriate washing; it is possible to reuse our Hg 2+ sensor up to four times without loss of sensitivity. A 48% of the initial SPR signal was loss after the fourth washing step, therefore this sensor was considered inappropriate for further Hg 2+ analysis.
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Figure SI-6: Regeneration assay with the compound 2 SAM functionalized sensor chip after mercury detection (mercury concentration used for the regeneration assay was 10 -10 M).
SI 9. Binding Kinetics
A general reaction scheme is exploited in order to describe the function of this analytical system,
Where L is the receptor monolayer anchored to the Au surface, and Hg m L n is the complex formed on the surface. The complex formation rate can be defined as equation (2) [12] and equation 2 can be rewritten as 3 and rearranged in 4. This method is called the linearization method, [13] because the data are presented in such a way, that the relevant parameter k s can be determined by linear regression.
A closer look to Figure SI -5 a) shows that the adsorption of Hg 2+ by the monolayer of receptor 2 follows a S-type adsorption behavior [14] indicating the existence of a cooperative mechanism, that is reduced after approximately 6 min and totally finished after 18 min. The adsorption can, thus be divided into two different regions I and II. While in region I adsorption rate increases with coverage, in region II it follows Langmuir type kinetics, being this part the one chosen to perform the kinetic analysis of the system. , respectively, in agreement with the ciphers obtained from solution studies for the same parameters. [15] Linear fitting regression the fitting obtained is 0.996.
It is worthy to remark that this value is just an approximation of the kinetic constant involve in the recognition mechanism, and that supposes that all the SPR signal changes are due to the anchoring of mercury(II) to the receptor core, discarding the existence of other factors such as the appearance of fluorescence or a structural change on the monolayer. 
